The signal transduction pathway causing the synergistic hypertrophic effects of neuropeptide Y and norepinephrine on primary cardiomyocyte.
To investigate the synergistic hypertrophic effects of neuropeptide Y (NPY) and norepinephrine (NE) and its possible signal transduction pathway on primary cardiomyocytes, neonatal cardiomyocytes were exposed to NPY, NE or angiotensin II (AnII). All three agonists induced hypertrophic effects, stimulated protein kinase C (PKC) and activated mitogen-activated protein kinase (MAPK). Moreover, NPY at sub-optimal concentration potentiated NE-, not AnII-, induced all of the above effects. Pretreatment with phorbol 12-myristate 13-acetate (PMA) completely abolished these effects for both NE and NPY. NPY potentiation was calcium-independent and pertussis toxin (PTX)-sensitive, and was different from NPY direct hypertrophic effect on cardiomyocyte, as PTX only partially abolished NPY-induced hypertrophic effects. Taken together, NPY participated in the development of cardiac hypertrophy by potentiating NE effects. The signal pathway involves PTX-sensitive G protein, PKC, MAPK, and does not require the presence of calcium.